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ABSTRACT: 

PURPOSE: To improve response speed of the control of a multichip 
module and 

simplify its structure and reduce its size, in relation to the 
multichip module 

wherein the cooling of each chip is controlled individually. 

CONSTITUTION: In a multichip module, heat transferring parts 3 for 
transferring the heats generated from semiconductor chips 2 mounted 
on a module 

board 1 to a water-cooled plate 5a opposed to the chips 2 are 
provided. In the 

configuration relative to each chip 2 of this multichip module, a 
Peltier 

element 3b provided in each heat transferring part 3 whose driving 
current is 

fed through each chip 2 to be cooled by each heat transferring part 
3 , a 

temperature sensing circuit provided in each chip 2, and a power 
control 
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» 

circuit provided in each chip 2 which controls the drive current by 
the output 

of the temperature sensing circuit are formed respectively. 
COPYRIGHT : (C) 1996 , JPO 
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«WM- >/ r b , 'U+ v TlZttfo LXWI.V hKMffli?* 

«**jfflnsi» t i muzz k ft i y r 

[11*312 ] *ya-/l«Rtfc«a3ftfcaR«>¥ 

ftfc1SI&<ogf»a5i: HS*.fcv/W-J-<y T^i^-yUc 
fcwt, tt£&Sfi, ^Uf-xSR^fc , K^yirf-xj^ 

nm&izm-tbixKtiiimb, K^f-xarwaafe 
mwtifhiitefmbZML, w-vTtimriuto 
ma, frourx&ftzttizimvhti, mm.. 

it. BWc«W*»jSUTa3R<^/l^-x*Ftc#31fcR 

-y 7 fc , -y Ttcftfl u-rstt fefuwraia** 

thmmttiSvf y h fcfi*** fc*>fcBf- -y 7± 

x-yHcfcwt, i£e&gKi. ^f-x^t. 
*x*TflHMW^*Mifc?MPI[fc . K^H-x* 

f - -y r-fifoiz%& LXWtf- -/ 7£&£J-t£ &K£jg£ii8 
[0001] 

[«Lt«HflHWH *mit, ¥»**<y7 , *WME 

i. vyH-f - -y rt v j. -tm<$&mmzmtz . 
[0002] asfc^o^iioflHiSrttai-s^^aga. 

ft<^a ?r < mm* tlX . 

[ 0 0 0 3 ] LfrL. »S»«>£Vvf ? rfcRBOSSS 
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-t5v;Pf-f- y7' ; t> ; -;l'-C{i, ^fiO^ai/K?:^ 
[0004] *£"C, f--yr*)3W!fc*fcJB&T**7 , fc 

tawi^ &#a$is*>*gs$ft 

[0005] 

[fiaw>«»] ft*, y 7* 5>a.«-il*>lMP 

10 fcLTJBK it(^i*f-y7(:-efifii-o« 
[0006] £«3SrtfeTtt4T«)^»7V-«MciWW 

fj. ismmim&fix\>>i>tpt>, wm^xao^w 

%<Dl-v?*fi&t&tetoiz&mK):ftm&}$ . ±X<n 

* is*.-/M'biwttfmmiz%z . 

[0 0 0 7] *>*>6l8]S{i, g&tti^-yTk£-t-7 

feo* s-^-r zt&£Wckttw®i}i:£mzmi> 

[0008] 04 (±#*^J^a^KffirEST'$> 0 , f - -y 
-y N&ISm LA:v;l/f-f- -y r^E ^ x-;l^>H»»** 

[ 0 0 0 9 ] 04 ?:#BgUT . ^¥4 - 1 5 2 6 5 9 
^mtzM^Ztifi:ft*fflX-it , tyj.-;HSliB 
fc«R<0f - v 7" 2 *>VN>r 6 S:^ LT 7x^f x*>r y 
/Stil>. f-yT2±ffi(4^-v;l/3>'/^yK4^^ 
4S*T*»^ir>-y h 5<7)«1g 5 f TiBfcSJtMtf: 
40 *}«K5afciW-*. 

[0010] *&v-v^'yh5<0rtgWi. ttW«5h{C 

»ffl*0»*B 5 e fc * 0 , TS5(i»f7j<S§ 5 g fc &6 . 
f-yr2iSJ:W*»^^-y f t. «S5 f 

£»lUk#«5 aiH***"*-*^ O^IStt^it. 
^Oyt4 0^JS®. W%*vr2BLJtf>*}MR5a.bffl 
tC^ffi LfcR««W?-f ^^/U5 i jfi^lsWli . 
<±. !&7KK5e*^5 , v4 0^ajLTtS(tf>^yX;U 
5 j £ffl9f-v:r2E±^*fc«5 afcfl^LTrtfclR 
50 5 aA^»5r*-pfcf*. ^^^5 itSX)U5}k 
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loo 1 1 ] A4>?*5 f-fr2«a«* { ±»t 
fck$, r^t/x/ws jk?)«££tf^kTvx 
;u5 j s-ss-rsyks^DS-ti-. ^»ig^$r*§<-r 

[00 12] £43, f-yr2?agS:SJ^L. *4*9fr 

X2&iyvx^5 j £jl^6*fi£»l«^s8«ta<# 
< &s k , fflssijgfflsisa^TkfiiwfaitafliiBS&fflcoi; 

[0013] fi!i<ofi£*0««, josttiMaftgRaEs 

Mih*fQ^H><?>?, 8BFP4-2 9 1 7 5 lteBR* 

i o o 1 4 1 as a. fflotmwJo^HWRiBBrc' 

**). *OH«I*««IIBai»t*L-CV^. 05£# 
, SMdft 5 g <0±Tif a 4 ^ 
H%4 2tfR<t6*i*. £<0:M;Hffc4 2<7)J:B. BP 
*>ttM5 h k(J=/A4 1 ZW^Ximtl . 7kffifi0± 

♦WM-iik-C^^e-yf-jS^Wtt*. tt*»5e*»t 

A*4 2<0«Haf*31->T«MclHc»lfiS*l6. ttoT. 

•y r 2 £#tJES LT 3 A A-A* 4 2 £R(t& £ k T#f - <y 

[0015] L*»U ±S*Lfctt*0Hi. *S^PS(C 
[00 16] 

[fKB* { »85LJ:5ft6a«l]±aU«:«fc3e. t£* 
I 0 0 1 7 ] ifc, WIIWtylcJifciWWLTf-yTftfc: 
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. [00 18] '**5Ki. *»5*r*» Yt+vTWfa 
anaWMW*^*** -yT* S^-rt'S: WJW4 £ 

t^swk-r^. 

[0019] 

[fss£S?&-rs£y>?)#8] nitiWJ^-Hii 
«ffiia, 02w*«Bj<7)sszsiiiffiiBffflia&via3Ji 

10 *^(7 ) mHIUS«iii0f* , y. ZtiZtim-, M- 
ftV«=«0«t«fc« 5 vA^f - -y 7* y'i L 

[0020] JdEBW^«»i-&fc»O^!BO»-<0 
ttftii. Hl£#K?LT, *S>*-/WHKl±fcSa$ 
ftfcMBWtf^ttf-vT^fc. Sif-y7 , 2fc«lPlLTS 

ak. Kf-yr2j&»feltt'r4»SBE*}WR5atfiaR 

{twi^agfcaiiHis&k , K-f yr2«fc«*tfe*i. ft 

5 at, Kf-y7 , 23&»fe«*1-*l»tK*}&«5afce 
*f&fc«>tKf' »/T2±fcRttfe*l)t^<i0fE^»3 

3{±. ^f-x*?3bk. ^;k?-x«f3b^ 
8£Rlt6*uttMIK3afc. Ig^/l-f-x#^3bi0l6 

1-&K^9«3a{±, #^M-x»T3bte'e*l«lR 
ftfe*t, ^«3ct±, R*»«5a*ll)SUTl«k<0 
^kf x^Sbfc^JlfcStt^ilSikSr^ffik LT 

fli^L, av. m=^>«jsti. h3St«slt. *^*x 

1 ±WW**lfcWROi|m«ff - y r 2 k . R 
f-yT2fc»|6ltTigJt4>iX^ai^>7«y h 5<0»iD 
40 iif?&»lW**}«R5ak. Rf"y7-2fr658£-f*ai 
SrR*J&^>7>y h5(C^S-tS)ttf>fcR-f •y7*2±(= 
R(t fe*ut1Mfc«)©ftS 3 k i * v^f-f- -y 

K^f-*«T 3bOAMn=Ktt^lX:HNmK3 a 
k . K^f-**F3 b«5H»«(cR»tfeiifc«ai3 c 
k**L. IS^»«3a(i, Kf-v7'2*|*lfc58BLT 
Rf-yT2 A#S@S3 a- 1 tfilifcR*» 
«i5a$r«jS;L. S^H-xSHF3batfKS!S«3 c 
(i, K*^^>^>yh5i*ja5^aj-r«»KyK^«c5a± 
50 fc#JMeSB3a-l«HcS»8*iT*»S*i*ik* 
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[0021] 

« 5 a Kttfi $ -e-cistt 4>iiT n o , tK&as 3 <m*& . 
coiasa$-igiiiB^c<}: mmztzMzm^tiz. 
2izttt-&ft$ii&j)tf±*^#>. 'mm-h<rM®*~$- 

[0022] #titj£T'li , ^/W-xig-? 3 b cOSglMISE 
2rf- y7-2^jiLTtti^-ri>. BP*>. *-vT2&, 

2 asw^niHigs t, zn&j} mmm t?z> mm 
i *>^f-y r 3 nom* mmtztemz 

tl, +-v72mi<Zftttzn%ltlX'Vl>1-xm : F3b 
IZftfiZtLh. 

[0023] *^Sf-y7-2CaS^aiHlSSSri§ltl.« 
jfcTIi, ^■yT2iaKc0^6&fflS^«lt-^S*^. 
•^I/f - 3 b cDfMfflWJfcgaEJg* 3E < .1 fc tfT' 
£ & . ±3£ Ufc i 0 lZ^.)Ui- itf3b fctf 

[00 24] ttz. 1'-vT2l<Z'<JV<i-x%=f-3h<r)mi 

mdzzmwt&mmfflmtmmxx^ifrt,, 
•vT2izmm:mim.-thmi7muz, m.m<o 
tzMzmwm&RvtkSiZ'mt l&v\ Sit, £ 
3$of5»^3&fflv^T, 3>®.<n^vT2v>Kmmm- 

[00 2 5] ^rU, jHSlfclcfcvvt, -O0f--yr2(c 

-o<oe^3$:Jti5$*i»fa, sgc<o^->yrt-^<o 

£*«S$ -tt 4 , Xte-oco* <y TKM^fe&gP 
Mm h^vTVo *>co-Hz(r>*&l&fcftmxiim 

ii$mmzmxi>i<, M<ot7»f-/7 
**c?)mmizimizttmx'$ h . 

[00 26] $A>C, *<M<0ia£&»[s]S&$\ f-yT* 
SCltfcT^S. mUi. ^ytt'ybJg^OA^S-S 
ft5S<9fSr^£&ffi IX , 8»fu iztzmztiigimjl Sr^SI 
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[0027] *m&WiZ<7>mf&X'lt, E2 £#$L 
T, ? v 7 2fr ^f-x^3 bSriffl 

*&C*:£&g|!3 £«LT#»1£5 a^;:^S^-r&'?/H- 
f-•y7•^:J>''i-/^^c:i5^^-t, ^ai«5a$r, 'yPfiS 
73 b^®^lctait^il&s?tfK3 c b LXmmth. 

t>£, i£0&«3c£3Mafc#»«5aJi, Ig&cD^/t' 
f-x*?3 bc0fta«0^3 c b LXftmb. W*>. 
^/H-x^3bcoft3lOlt«gt=3rO- 2*:£jl<0t- 

10 hisy?t bxtt-m-th. frfrhft-mtt-tbKmLm. 
<±. mm, f&m ccottm-Mftztitzm^mfttii 

U 5 a b -f h Z\ b TM&t& Z b tfX't h . 
[0028] *WM£i&mW<7) <fc 0 K^/H-x&?3 

b ffl * -/ y 2 co&zfttiiTkizfom- h mm.x-\t . 
^•vy2<nmtf±*wz#><$imm)* , &< Ltzm& 
3 nfm 3 c tmmiz* h . mzmtco^ ^^2 
*&m&&§m3<r>mL3c\,±&mz%h. 

-th. xftwcomzcomfcx'ii, 8m3c{tm<?>i- 

20 Y s sV7bts:hfrt>, !»«3ctfO-|P^*«0|»^ai 

znxi>f&mc£®izmix, 

&gs 3 3 c tfmmmz&&uzBm- zzbm 

§c:t* { T*ti.. ftr>T, n^ttsmmifmx'Z&fr 

h, i=iS3.-MPmiztt:&. 
[00 2 9] Sfefc. *lijK-C'(i. ftaH£5afcfM3 

30 *®fSLizmfi+<y7z, %-mmizm 
[0030] *mxo%E.co®mi, m3 zmtx , 

f-«y7-2A>^^-f.5.^2r. ^/Wf-xS^ 3 b Hfl&ji 

f-f-'yT^^jt-zHwlSV^T. ?J<&$5a$T, 
»T3 bO«aS«fc»(t6*l*JWiW3 at LT«Wf 
;«0^iUfiR3a{i. -ecOTH ("fvT2{C«rtlt* 
m\^0. ) fc^f-x^3bc7)^a«3atLt^ 

3a-lBH4«V««»3a-2(C»J«$ft. ft^^S 
3 a - 1 Jijffllgp 3 a - 2 J: 0 ffiSCBjfSt $ fig, . 
[0031] ^Pf-x^3 b&l^^3 c ii. 
S3 a - 1 [Ui<y)^«3 a±®l=&K3gfi 3a-lS 
fcWtkfc. IhR3l«3a-l t-*t^0S^35: 
fflfi!t-r&. *ffi«T{±. »«3 c Sr*^^>^-y h 5<n 
m&Wifthfrh, WMBdMM,. tit, 

3\iw%&tix^hfrt>, immzmMiLxi»?m%T 

50 T, vyPf-f--y7**^x-;PR^^a§r^MNM 
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l,zti>ZktfX'%&. 
[0032] 

[00 33] *y 72**1® U^x-rt'&tgl'i. 10 

[0034] AftS***-? b 5*>Tffitt. fK^SOi* 
V^O*#«5a*^«/££*U>. :«*)W5a 
H, *^»-Jr y h 5F^£7)S£?KBS5 c £&7krj5 b«>4> 

[0035] fiffiflOli, ^l^-x#^3 b<J060®Sfiffi 

»3I4. »aW3a*f-vT±Hte?S«L. &Jg3c£ 
IN-^A-a yrfy VY4 ZW^X'ftXm 5 a izftfo? h 

3*M&JWR5atffiRSil. ^Wx*f3 b J: *)& 

S3c icsa stifca , ywyYA&m*) 

[0036] 'VM-xl*^ bO®&m«(i, v/^f-f- 
^7tvxwM9HS^lKS9a>£>, tya-yi^fil 
otfySf-cEMnSft, *s/a-;l<*«l<>5EII7*aL 30 
■Cf-y7 , 2««*ll«l]»lCtt«8*l6. ^-y 7*2*3 
•i, f--y7 , 2c0jSS«lttIi]iSi:^^t , i*S:SIIfflHl^A* 

t?&%mwmmmtix^h. zn^ma 
[0037] f - vr2fcjaftS*ifc«*«»ia»<oaj* 

HttW3a*a«3' , yH-x3rP3bfc:|MI8*ifea, * 
UttOfM 3 c a-W-^a >v<9 y M *9 9*)* 

sflfflff 5 k 9 wiaw-* . 40 
[ o o 3 8 ] «*. mnnmmmoftjj* , ty 

JtiKsciD^f-xS^iast^cittT'^i.. z 
(D-mx-^mL. mm. mma/mm«mmm 

XWfeX'*&frt>'mtff)&&%tf±^K ZUZ, f-y 

7<mmwMt&tMzi~v7izmjjw®\simm 

■f.+v -mX-Jtegftni- >y TT^fWWtff difc 

[0039] *»wo»rjwtwcii, m-ifsi^j^fc 

•t*J!MR3cU*}WK5ci:«fflSH&. H2»«RL 50 
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T. mm attJ)MK3 cOWflfcJ: 9*»S>**» b 
5k-*tjrM3*l*. <*f-x#F3btt. 
BttKflO c , BP%*HWE5 afctatL-CWtfe-fl*. 

a t <7)|S|£ -^-^n y v y K 4 TSg-f 6 . 

wci*. '<>H-xm?3b<nwm\m-m)&mmiz 
%M3 c\i$m&<vk*\^-bi'>? tixm 

tZfrt>, ^/H-x«^3b«H»a«Mi*»J:v\ 
&«3cfc*#y>:r-yl-5i£- mzTZlfrb. fit 

[0040] «Z<0WW!It*JV^T , Is&SB 3 
4*SK3 cXlittm.3 a.to-lTXtmJii'Wf-x* 
£ 1 1> "C# & . 01U tf&JO c £ S 
b 2 Te 3 . &»«3a$:B i 2 Te 2 XlHtiCtZ. Z 
*Uc±9, ^H-x*^3bS*&»aSIB<roHWi:U 

6. 

[0041] *f^aft=glttSI£, 03 . 

BWW*. f-yT2tt, g^-satwtraiito^^^^ 

•y b 5 cvmW. 5 k COTSgtcJR 0 ttWbtltz* V 
«l±fflt7x-X^yf ; >'iy'$tLl»„ *^y>7"-yh 

*>T»fc, T*c5ia}-rsa^ie3a-i^u, * 

C01,tt$ie3 a - 1 fai«V^WlB3 a - 2 ft 6*^ 
fi5a*q*4ttfe*l4. iOWWaBSa-lOTffiliir 
-•7^3 y ^ n*>> y H 4 Sr^t'f - -y 7" 2 ±B t WTt 

%ti, Z.comm5a*. ^f-x#^3b<7)®Sa 
. H?tSftS ftSttR 3 a t ^ffl-f i. £ 1 1 -C* S . 
[0042] &K§gS^lLh{CfifiLT . *^«5 a«0 

3 b &tf 3 c /i>n h . f v72 W?»{± . 
#-f-y T 2 t«|6l-r 6 WftSSB 3 a - 1 (Cfeift UT 

fftttg^ 3 a - 1 nm&iLV? h mm i &vmm 

l*(C^tW^^x^3btcJ:0, ^«3clc 

izi>tf-3.m?3btzi&ftm<%ztiz. ^h-x» 
? 3 b comm t mmnm-mmm t mmz% $ tit # . 

^/^x«^3b<0^ff*g?*^<7)iatSti. ?J<tfH-A>yA 

[0043] *etw-c<±. «Bt^*«fl:-cs fi 

«^;l^x fc*JW !> £ t . 
[0044] 

[fMW«6«)±aLfcJ:-3t:*»SlcJ:*i(f. 
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